"EXPERIMENTAL methods have been developed using •*-' radiofrequency (rf) energy to control insect infestations in stored-grain products (7) and enhance seed germination (6). These results suggest that rf treatments at higher levels might also produce deleterious side effects. Tobacco was chosen for treatment because of its small seed size and high seed yield per fruit (1500±). These factors permitted the examination of large numbers of germinating seeds and seedlings with a limited expenditure of time and space.
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When absorbed by biological material, one component of rf energy is heat, and heat is known to have a mutagenic effect (1). However, heat alone may not be fully responsible for rf effects. A case in point is suggested by the work of Heller and Teixeira-Pinto (4) who minimized the thermal component of rf energy by the use of a pulsed rf source. In large immobilized micro-organisms, Heller and Teixeira-Pinto noted an intracellular orientation of subcellular particles when the electric fields were impressed. Their belief that this force had a mutagenic potential was strengthened by the presence of chromosome irregularities in the root tips of rf-treated garlic.
The effects of rf seed treatments on germination, and morphological and cytological changes in seedlings and mature tobacco plants were investigated. Following rf treatment, seeds were germinated and plants with morphological and cytological aberrancies were selected. Progenies from some of the aberrant plants were also studied. Although it was not possible to delimit specific components of rf energy, observations indicate that rf energy can induce genetic alterations in tobacco plants.
MATERIALS AND METHODS
Tobacco seeds were treated in an rf electronic power oscillator designed for commercial dielectric heating applications, but modified for experimental work 3 (7). The seeds were exposed to elec- trie fields alternating at a frequency of 39 megacycles per second (me). Different field intensities and exposure times were employed to provide different levels of treatment. Th rf voltage between electrodes was modulated by a rectified 60-cycle per second (cps) sine-wave envelope resulting from the nonfiltered full-wave power supply for the oscillator. Field intensities reported herein were calculated from the dimensions of the sample holder, depth of seed, measured dielectric properties 4 at 75° F. (5), and effective or root-mean-square (rms) values of the 39-mc electrode voltage, corrected for the 120-cps modulation (7).
Polystyrene containers were used to confine seed samples during exposure between parallel-plate electrodes of the oscillator because polystyrene has an extremely low dielectric loss factor and therefore absorbs practically no energy from the rf electric field. For initial treatments, Bradley 6 No. 31 boxes were used (approximate inside dimensions: 1% in. diameter by !/2 in. deep) with an internal 14 -inch polystyrene spacer to limit sample size, providing a seed depth of 0.26 in.
Temperature measurements following treatment were obtained by inserting a No. 3<5-B&S-gauge, nylon-insulated thermocouple into the sample through a small hole in the side of the box.
Temperatures were recorded and extrapolated for a better estimate of seed temperatures produced by treatment (7).
For subsequent work with very limited quantities of seed, containers were constructed from l^-inch polystyrene plate stock. Cylindrical volumes of either 0.5 cc. or 1 cc, both 0.100 inch deep, were removed from 1 of the 2 polystyrene plates which formed the sample holder (Figure 1 ). Temperatures of these small quantities of seed, which were to be used for germination and genetic studies, were not measured after treatment to avoid perturbation of temperature in the sample by the thermocouple. Temperatures of some treated samples were measured using a 1-cc. container identical with those in Figure 1 , except that a seed chamber with smaller diameter and more depth was provided to reduce the cooling rate. A hole was drilled from the edge of the bottom plate into the center of the chamber for insertion of the 
